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ABSTRACT 
Knowledge-intensive services are among the fastest growing and dynamic 
sectors of the economy. Succeeding in developing innovations is considered as 
one of the most essential success factors in knowledge-intensive services. 
Therefore, innovations in knowledge-intensive services are an interesting and 
a widely studied issue. However, the subject is still very disorganised and 
confusing. This paper presents a classification of knowledge-intensive services. 
In addition, the objective of the paper is to present a brief review of research 
related to innovations in knowledge-intensive services. 
1. INTRODUCTION 
Knowledge is one of the most critical success factors in many organisations, and 
especially in the knowledge-intensive service sector. In addition, knowledge-intensive 
services are among the fastest-growing and dynamic sectors of the economy: they 
provide considerable potential for future employment growth; they contain many 
innovative users of new technologies and they form important intermediaries and nodes 
in innovation systems (Miles, 2003). The development of the activities of knowledge-
intensive services is one of the marked trends of recent economic evolution in industrial 
countries (see e.g. Andersen et al., 2000; Boden and Miles, 2000). In fact, the increasing 
importance of knowledge-intensive services constitutes one of the characteristics of the 
rise of the knowledge economy. Knowledge-intensive services are of great importance 
from the economic point of view, because they have a significant influence, for example, 
on the productivity of many other industries (see e.g. Andersen et al., 2000; Boden and 
Miles, 2000). 
Technology and innovations are all the more important in knowledge-intensive services 
(see e.g. Sims, 2000). Succeeding in developing innovations is considered as one of the 
most essential success factors (see e.g. Sitra, 2002). In addition, the role of knowledge-
intensive service firms as an innovation agent has been widely discussed. It may be 
assumed that firms providing knowledge-intensive services hold a specific position in 
innovation systems because they play a two-fold role. Firs, they act as an external 
knowledge source and contribute to innovations in their clients’ firms. Second, 
knowledge-intensive services introduce internal innovations, providing highly-qualified 
workplaces and contributing to economic performance and growth. (Muller and Zenker, 
2001) 
In spite of the fact that knowledge-intensive services and innovations have attracted a 
lot of interest in the latest literature, there has been little systematic analysis. In this 
paper, the aim is to identify what knowledge-intensive services are and what is currently 
known about innovations in knowledge-intensive services. In addition, the objective is 
to describe the role of interaction between a knowledge-intensive service firm and a 
client organisation in innovations. The paper is based on a literature review which was 
carried out during autumn 2003. The review is a preliminary study related to the 
research programme “Knowledge and Information Management in Knowledge 
Intensive Services”. The program is currently being conducted in the Institute of 
Business Information Management at Tampere University of Technology. The literature 
review was limited to the publications that concern knowledge-intensive services and 
service firms and which were published after the year 1995. 
2. DEFINITIONS AND CLASSIFICATIONS OF KNOWLEDGE-INTENSIVE SERVICES 
There have been many attempts to define and clarify knowledge-intensive services. 
Among other things, problems arise because different researchers use different terms in 
referring more or less loosely to the same sector. For example, Eurostat (2003) and 
OECD (see e.g. Viitamo, 2003) use the term “knowledge-intensive services” (KIS). On 
the other hand, research carried out by Kautonen et al. (1998), Miles et al. (see e.g. 
Roberts, 2000), National Technology Agency of Finland, Tekes, (2002), Tomlinson 
(2000) and Werner (2001) concern “knowledge-intensive business services” (KIBS), 
whereas Hermelin (2001) and Løwendahl (1997, 2000) write about “professional 
services”. Certain researchers have been interested especially in “technology-related 
knowledge-intensive business services” (T-KIBS) (see e.g. den Hertog and Bilderbeek, 
2000; Miles et al. in Roberts, 2000 and Skogli, 1998). 
Classifications available are hardly comparable. The topic is approached at different 
levels: part of the studies concern only the main branches of the sector while others 
discuss a narrower part of the sector. Further, the basis of and the reason for a 
classification are not always clear. In addition, as already mentioned, it must borne in 
mind that different researchers may not mean the same thing with the same term. Table 
1 presents a summary of some of the classifications. 
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technical services  X X X  X X X X 
computer and IT services X X X X X  X X X 
research and development services X X X X  X  X X 
patent offices      X    
legal and economic consulting  X X X X X X  X 
training  (including private) X X X X  X  X X 
education and recruiting services       X   
financial and insurance services X X   X X   X 
post and telecommunication services X        X 
marketing and advertising services    X X X X X X 
management consulting    X  X X X X 
personnel services     X  X    
real estate services     X     
knowledge-intensive transportation X X        
water and air transportation X         
machinery rental without an operator X         
knowledge-intensive IT services  X      X  
knowledge-intensive basic services X X        
creative, cultural and athletic activities X         
design firms      X    
knowledge-intensive associations  X        
other business services X    X     
other professional services     X     
office services         X 
architecture services      X    
community planning firms      X    
HPAC and electric planning      X    
technical earth and water services      X    
engineering offices      X    
technical testing and analysing      X    
environmental services         X 
 
 
Table 1. Classifications of Knowledge-Intensive Service Sector 
It can be stated that many different classifications are available. Some of them are clear 
and the others more undefined. Also in reality the boundaries are blurred. In addition, 
the industry is young and changes quickly. Therefore, it is challenging to try to establish 
clear and unambiguous classifications. 
In this paper, the knowledge-intensive service (KIS) sector is considered to consist of 
two main parts: knowledge-intensive business services (KIBS) and other knowledge-
intensive services. The classification used in this paper (see Figure 1), is mainly based 
on the classification by Kasanko and Tiilikka (1999). 
 Figure 1. Knowledge-Intensive Service Sector 
In the figure, the outermost black line comprises the entire knowledge-intensive service 
sector. Knowledge-intensive business services are coloured dark grey. They include six 
components (sectors): technical services and computer-related services, research and 
development services, consultancy, marketing and advertising services, some financial 
services and private educational services. Other knowledge-intensive services are 
coloured white and consist of five categories (sectors): knowledge-intensive association 
sector, knowledge-intensive basic services, knowledge-intensive logistics and 
transportation services, knowledge-intensive information services and some financial 
services. Technology-related services (chequered) can be located in both parts, and, on 
the other hand, in different sectors. 
There are many definitions of knowledge-intensive services available in the literature 
(see e.g. Kautonen et al., 1998; Løwendahl, 1997 and Sheehan, 2002). However, the 
definitions are mainly lists of the characteristics that are related to knowledge-intensive 
services. In this paper, the following characteristics describe knowledge-intensive 
services (KIS): 
- Knowledge is an important input of services. 
- Services are significantly based on professional competence and 
knowledge. 
- Services themselves are sources of knowledge for a customer or services 
are used as an input for developing a customer’s own knowledge. 
- There is an intensive interaction between a customer and a service 
provider. It provides a possibility for distribution and creation of new 
knowledge. 
In addition to the previous list, characteristics of knowledge-intensive business services 
(KIBS) include providing services to other companies (i.e. business-to-business). 
technology-related knowledge-intensive 
business services (T-KIBS) 
not-technology-related knowledge-
intensive business services (KIBS) 
other not-technology-related 
knowledge-intensive services 
other technology-related 
knowledge-intensive services 
3. INNOVATIONS IN KNOWLEDGE INTENSIVE SERVICES 
In this chapter, some studies that are presented in the latest literature and concern 
innovations in KIS and KIBS are introduced. In this context, the objective is not to 
analyse the studies, but rather to give a brief review of what is known about innovations 
in KIS. Many studies focus on the role of a KIS or a KIBS firm in innovation systems.  
The objectives of the “Services in Innovation – Innovation in Services” (SI4S) project 
were to map, understand and analyse the changing role of services and service 
innovations as users, carriers, shapers and sources of innovations in European 
innovation systems. The project summarised three roles that KIBS play in innovation 
systems. According to the project, KIBS act as facilitators, carriers of innovation and 
sources of innovation. In addition, KIBS play a key role in transforming firms into 
learning organisations and contribute to the “knowledge distribution capacity” and 
learning capacity of innovation systems. (See e.g. Bilderbeek et al., 1998; Boden and 
Miles, 2000; den Hertog, 1998; Hauknes, 1998; Hauknes and Miles, 1998; Sundbo and 
Gallouj, 1998) Den Hertog and Bilderbeek (2000) have presented empirical evidence 
concerning the role of technology-related knowledge-intensive business services (T-
KIBS) in the innovation process in client firms in connection with the SI4S project. 
Empirical evidence, mainly based on Dutch data, provided an indication of the 
facilitating role of T-KIBS in innovation in client firms. It seems that T-KIBS 
contribute towards improving the knowledge base and innovation activity of client firms 
through their activities. Also, den Hertog (2000) has presented a four-dimensional 
model of (service) innovation. This model can be used to analyse the role played by 
KIBS in innovation. According to the model, KIBS can be seen as a facilitator, carrier 
or source of innovation and through their almost symbiotic relationship with client firms, 
some KIBS can be seen as co-producers of innovation. 
Kuusisto and Meyer (2002) have explored the role of services in relation to technology 
development and innovation. The study is based on survey and case studies. According 
to the study, KIBS represent a significant growth area in the developed economies. On 
the innovation system level, KIBS play an important role as carriers, shapers and 
creators of innovations. According to the comparative international statistics, Finnish 
services industries do not appear to be as innovative as the manufacturing sector. 
However, KIBS play a critical role as intermediaries and agents of innovations. Case 
studies showed that KIBS play an increasing role in the forest cluster, especially with 
respect to the use of the computer and the Internet. 
Leiponen (2001) has examined the nature and the role of KIBS in the innovation system. 
The study assessed the role of KIBS in creating new knowledge. The results are based 
on the data of the case studies and a survey. The study finds that KIBS firms can be 
highly innovative. Innovative service firms invest in standardising services and 
underlying procedures. According to Leiponen, service innovation seems to associate 
with organisational learning and knowledge, even though individual experts’ skills are 
very important for competitive service provision. Furthermore, advances in information 
and communication technologies have improved the efficiency of services production 
and delivery. However, they cannot be the sole basis for international expansion. 
Tomlinson (1997) has introduced the distinction between service representation, the size 
of the KIBS sector and service connectivity. Tomlinson argues that in Japan KIBS are 
well-integrated into the innovation systems serving manufacture. In contrast, in the UK, 
KIBS are relatively poorly connected to manufacturing. In spite of the fact that earlier 
study has implied that services are not well linked to innovation systems in general it 
seems that KIBS service other service sectors. Therefore, one should not confuse the 
growth of the KIBS sector with the effectiveness of the transition to a knowledge 
economy. 
Studies carried out by Larsen (2000) and Bessant and Rush (2000) examined services’ 
contribution to innovation through the economy. Larsen approaches this topic by 
examining supplier-user interaction in KIBS. Larsen presents an analysis of a supplier-
user interaction between Danish manufacturing firms. According to the study, KIBS 
firms act as “change agents” if the content of their advisory activity is technologically 
trivial and mostly peripheral to the activities of user firms. It also seems that technical 
engineering services have a limited role in manufacturing firms’ innovation projects. 
Bessant and Rush (2000) have focused in their study on the role which can be played by 
consultants to enable transfer to proceed effectively. In addition, the study examines 
how consultants can be an integral part of government policies aimed at stimulating the 
diffusion of industrial best practice. 
Miles (2003) has reviewed the contributions made by various approaches to the study of 
the interactions of KIBS firms with their clients and their influences on their clients. 
Relations between service suppliers and their clients involve more than only the 
delivery of the service itself. For example Tordoir (1993, 1994 and 1995) has 
distinguished three ideal types of relationships: sparring, jobbing and sales relations 
(Miles 2003). However, there is little evidence regarding the distribution of these 
different types of relationships among KIBS firms and their supplier-client relationship. 
One relevant study carried out by Hipp et al. (2000) concerns the relationship between 
innovation and firm size, sector activity and the “standardisation-particularisation” of 
the output of firms. The study is based on the empirical evidence from a wide-scale 
survey. The survey was carried out in 1995. A questionnaire was sent to 11000 service 
companies, of which 2900 responded. The study finds that the pattern of innovation is 
related to the size of the innovating services and to the extent to which their sales were 
due to be standardised. In addition, the firms that produce only standardised services are 
less likely to innovate than firms that provide some partially customised services. In 
general, the propensity to innovate increases according to firm size. Concerning the 
sector of activity, banking and insurance as well as software firms appeared to be more 
likely to innovate than firms in other sectors. The study also finds a weak association 
between innovation and sales growth. 
In addition, Tether and Hipp (2000, 2002) have analysed patterns of innovation and 
sources of competitiveness amongst German services (based on the data used by Hipp et 
al., 2000). The purpose of the study was to investigate how patterns of innovations 
differ amongst services firms, and particularly how technically based firms and KIS 
firms differ from services more generally. Tether and Hipp found a high degree of 
customisation in the output of service firms, especially amongst the KIS firms and 
technical service firms, the innovation activities of which are also relatively more 
oriented to product innovation. Additionally, KIS firms and technical service firms 
invest more heavily in information communication technologies. On the other hand, 
other service firms invest heavily in non-ICTs. 
Sundbo (2000) has analysed how service firms (professional service firms amongst 
others) organise their innovation activities. The study is based on a literature review. 
According to Sundbo, there are three main categories of innovating organisations: top-
strategial organisations, (collective) professional organisations and entrepreneurial 
enterprises. Sundbo also argues that innovations in services have traditionally not been 
technological but that is changing. Technology is increasingly entering service 
production e.g. ICT has become widespread especially in KIS. 
A number of studies (e.g. Flanagan et al., 2000; Howells, 2000; Miles, 2000; Miles et 
al., 2000) underline the following point: although new IT is of significant importance 
across all services and although many new services are IT-based, there are many other 
classes of technical and non-technical knowledge underpinning KIBS. Additionally, 
there has been a strong tendency for studies of KIBS to assume that KIBS benefit their 
clients. The study carried out by Wong and He (2002) concerns how knowledge 
interaction with manufacturing clients can influence KIBS firms’ innovation behaviour. 
The study is based on a sample of 181 KIBS firms in Singapore. Studies have defined 
knowledge interaction as how frequently KIBS firms provide four types of innovation 
support to manufacturing clients: product innovation, process innovation, organisational 
innovation and market development. Wong and He have found that KIBS firms that 
engage in providing innovation support to manufacturing clients exhibit a higher level 
of innovation behaviour. According to the study, client size is not a significant 
determinant of KIBS innovation. 
Additionally, Wood (2002) has studied aspects in KIS development related to the 
competitive base of cities and the degree to which they possess distinctive sources of 
innovativeness. According to the study, consultancies suggest that they influence 
technical and organisational change amongst their clients. Additionally, the growing use 
of consultancies has changed innovation processes within the context of other technical 
and organisational changes. Large urban-based clients draw on national and 
international sources of expertise and this has enhanced the quality of local and national 
as well as international consultancy. 
Muller and Zenker (2001) have analysed innovation-related interactions between KIBS 
and manufacturing small- and medium-sized enterprises (SMEs). The empirical analysis 
dealt with the position of KIBS in five regional contexts. The analysis showed that 
interacting SMEs and KIBS firms are more oriented towards innovation than non-
interacting firms. Besides, the interregional comparison showed that there are regional 
differences concerning the innovation and interaction behaviour of SMEs and KIBS 
firms. According to Muller and Zenker, KIBS firms enhance innovation capacities of 
clients’ firms and receive stimuli from them for innovations of their own. Besides, 
KIBS contribute to the development of innovations potentials at the regional level. 
Czarnitzki and Spielkamp (2000) have identified the characteristics of the German 
business service sector using micro data. The main findings are the following: a high 
proportion of German KIBS firms are innovators and much of their innovation comes 
about formed through co-operating with other companies. Computer companies 
innovate by co-operating with their competitors, while technical consultancy companies 
co-operate with manufacturing companies. (Bryson and Monnoyer, 2002) 
4. CONCLUSIONS 
Knowledge-intensive services (KIS) have gained a lot of attention in the latest literature. 
However, there is a lack of clear definitions and classifications concerning the issue. 
This might be a consequence of the following. First, different researchers and other 
actors use different terms and, on the other hand, they may not mean the same thing 
with the same term. Second, boundaries between the KIS sector and other sectors, and 
also, within the KIS sector, are blurred. It is challenging to seek clear definitions and 
classifications. Be that as it may, more important is to understand the main 
characteristics of KIS and, in addition, to become aware of the fact that KIS are of great 
importance for future economic growth. 
As presented in this paper, innovations in KIS are an interesting and a widely studied 
issue. On the basis of the studies presented in this paper, the various roles of KIBS in 
innovation processes are mapped out. It is also noted that there are very different types 
of roles established in different contexts. A large part of the literature on KIBS firms 
focuses on their function as an innovation agent for their clients’ innovation process and 
their contributions to knowledge transfer. The studies reviewed stress that KIBS have a 
positive impact on the innovations of users’ firms, sectors and regions. It seems that 
KIBS firms act as potential leaders in the innovation process, but also as knowledge 
facilitators and supporters within the technological and industrial process. Certain types 
of KIBS industries (e.g. web-based services) may take a leading role in the economy. 
According to Miles (1998), there has been much advance in understanding the roles of 
KIBS, but systematic analysis is still quite limited. Only a small number of studies have 
studied the internal innovation dynamics of KIBS firms. In addition, almost anything 
can be explored using the term innovation. The studies reviewed showed that there is a 
large variety of ways to classify innovations. Thus, research on innovations in KIS 
remains weak in capturing what service innovation is about. The main problem is how 
service innovations differ from e.g. conceptualisation of innovation within 
manufacturing. Additionally, there are problems with the existing innovation measures. 
How to measure service innovations? 
In spite of the fact that there has been a lot of research concerning innovations in KIS, 
further research is needed. In most cases, the results are based on a rather small sample 
and are qualitative. In addition, the subject is approached using subjective assessment. 
Therefore, there is a distinct need for quantitative research. At the same time the data 
could be analysed using statistical analysis. Basically, most of the studies carried out 
focus on KIBS or innovations in KIBS, while public knowledge-intensive services are 
given less attention. For example, innovations in welfare services would be an 
interesting object for research in the future. In addition, unanswered questions regarding 
innovations in KIS include the following: What are the factors that affect the 
innovativeness of a KIS firm? What is the innovation process in KIS firms like and 
what are its main steps? What kinds of innovations are related to a KIS (e.g. 
technological, sociological)? What are the differences and similarities between 
innovations in KIS and other industries? 
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